INTRODUCTION
Cell interactions between thymus-derived (T) and nonthymus-derived (B) lymphocytes are required for an antibody response to many antigens both in experimental animals (1) and man (2) . In several species of experimental animals, T and B cell interaction is prerequisite for the production of reaginic antibody (IgE) (3) . The role of this interaction in human IgE antibody response is not clear because experiments showing proliferation of lymphocytes exposed to allergens in vitro (4) with synthesis of macrophage migration inhibitory factor and mitogenic factor (5, 6) were performed with unfractionated suspensions of lymphocytes.
Received for publication 12 November 1974 and in revised form 28 March 1975. In an attempt to study the role of isolated T and B cells in the antibody response to ragweed antigen E (AgE)1 in vitro, T cells from AgE-sensitive donors were incubated with AgE, and culture fluid supernates were added to B cell cultures. The capacity of B cells to proliferate in culture and to synthesize and secrete specific antibodies to AgE was measured. Little mitogenic activity for B cells was detected from T cells stimulated with AgE, but synthesis and secretion of IgG and IgE immunoglobulins with antibody activity to AgE was demonstrated.
METHODS
Human subjects. Three ragweed-sensitive (H. C., S. S., and E. L.) and three control subjects (R. G., M. A., and C. L.) were studied. The ragweed-sensitive subjects consisted of a child and two adults with history and symptoms of seasonal allergic rhinitis and positive skin tests for immediate hypersensitivity to AgE; none had received immunotherapy. The controls were a normal adult and two children with neither a history of ragweed sensitivity nor positive skin tests with AgE. Leukocytes from the AgEsensitive individuals released histamine when incubated with concentrations of AgE ranging between 1 and 10 ng/ml, whereas leukocytes from the controls at concentrations up to 10 /Ag/ml of AgE did not.
Human lymphocytes. Generation and reactivity of T cell supernates. T cells were incubated for 3 days at 370C with AgE (50 ug/ml) (P cultures). Control cultures were incubated without antigen but received AgE (50 ,ug/ml) at the end of the incubation period (R cultures). The (4) (5) (6) . However, the relation between this cellular response and the in vivo allergic reaction remains to be studied. The present study demonstrates that cooperation between human T and B lymphocytes is necessary for the in vitro antibody response to ragweed antigen E. To induce antibody synthesis, this reaction required T and B cells from AgE-sensitive donors and the presence of the antigen. Human B lymphocytes neither proliferated nor engaged in antibody synthesis in response to AgE alone. However, culture fluid supernates from AgE-stimulated T lymphocytes contained an activity that caused B lymphocytes to synthesize and secrete Table II ). The antibody activity was destroyed by heating and was, therefore, probably due to IgE. Neither RID nor the PK reaction was performed quantitatively, so that direct comparison of the amount of IgE antibody detected by these methods was not possible. Although lymphocytes from only six individuals were studied, the findings establish the helper role in man of T lymphocytes in IgE antibody response to antigens in vitro. A similar T-B cell cooperation in the IgE response has been described in experimental animals (12, 13) with the observation, comparable to the one discussed here, that the formation of IgE antibody requires carrier-specific T helper cells (11, 12) . The methods described in the present study may be useful in the investigation of the in vitro immune response of allergic patients and in the assessment of the value of various modalities of treatment.
